The fluorescence decay times (r/to) and quantum yields (rj/rjo) of rhodamine 6G (donor) in their dependence on the concentration of malachite green (acceptor) in ethanol were measured for the donor to acceptor concentration ratios yn/yA 3.48 and 0.35. At fixed the values of T/TO and r]/r]o are markedly lower for the systems with higher yr>/yA-The experimental results are compared with the theory of a multistep excitation energy transfer from donor to acceptor. Good agreement between theory and experiment was found for the critical distances Hod = 60.7 A and i?oA = 53.8Ä calculated from spectroscopic data. In the case of ynlyx = 0.35, the experimental results can also be properly described using the Förster-Galanin theory, whereas for the system with yn/yA -3.48 the multistep energy transfer plays a significant role.
Introduction
The concentration effects in luminescent systems 
Experimental
Two series of alcohol solutions of rhodamine 6G (donor) and malachite green (acceptor) were prepared with values of CD/CA equal to 5 (system I) and 0.5 (system II). 99.8% ethyl alcohol, with 6% CHgCOOH added, was used as a solvent without further purification. Rhodamine 6G (C26H2703N2C1, m.w. = 450.98) and malachite green (C25H26N204 , m.w. = 418.53) were purified by repeated crystallization from ethyl alcohol under vacuum. The mean fluorescence decay times were measured on a phase fluorometer described elsewhere [8] . For the frontal excitation we used the wavelength 510 +8 nm. In view of the very low absolute yield of malachite green in liquid solutions (rj0 «s 10 -4 ) [9] one needs an OG-5 cutoff filter (2>548nm) only for the observation of the rhodamin 6G-fluorescence. The quantum yield, r]/r]0, was measured in the spectral range of (560±3)nm using a method proposed by Förster [10], on a device described previously [11] . Fluorescence spectra were corrected for the spectral sensitivity of photomultiplier and reabsorption according to [12] .
Reabsorption and secondary fluorescence have to be taken into account.
True values for r were calculated from the relation [13] T = T'(1-X),
where x is the measured PL decay time, x the ratio of the primary to the secondary fluorescence.
Values of for individual concentrations were computed on an Odra 1204 digital computer, basing on the theory presented in references [14, 15] . The computations for r\ and r were carried out separately due to different observation conditions. A VSU2-P spectrophotometer was used to measure the absorption spectra. All measurements were carried out at 293 K.
Experimental Results and Discussion
Some data concerning the absorption (fp) and fluorescence (/d) spectra of rhodamine 6G (donor) and the absorption spectrum (£A) of malachite green (acceptor) in ethanol are given in Table 1 . In the concentration range of CD<10 -2 M/1 and C A < 10~2 M/l, the £d and E\ spectra remained unchanged, the spectra of mixed solutions of rhodamine and malachite green were found to be additive. Thus we assume that the substances occur as monomers and do not form complexes. 
As is seen from the figures, the experimental points fit well the theoretical curves. In the case of system II, also equation ( have shown that the system investigated may be assigned to the Förster-type kinetic behaviour [24] .
